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Public Summary:

Scientific Abstract:

The generation of patient-specific pluripotent stem cells has the potential to accelerate the implementation of stem cells for clinical
treatment of degenerative diseases. Technologies including somatic cell nuclear transfer and cell fusion might generate such cells but
are hindered by issues that might prevent them from being used clinically. Here, we describe methods to use dermal fibroblasts easily
obtained from an individual human to generate human induced pluripotent stem (iPS) cells by ectopic expression of the defined
transcription factors KLF4, OCT4, SOX2, and C-MYC. The resultant cell lines are morphologically indistinguishable from human
embryonic stem cells (HESC) generated from the inner cell mass of a human preimplantation embryo. Consistent with these
observations, human iPS cells share a nearly identical gene-expression profile with two established HESC lines. Importantly, DNA
fingerprinting indicates that the human iPS cells were derived from the donor material and are not a result of contamination. Karyotypic
analyses demonstrate that reprogramming of human cells by defined factors does not induce, or require, chromosomal abnormalities.
Finally, we provide evidence that human iPS cells can be induced to differentiate along lineages representative of the three embryonic
germ layers indicating the pluripotency of these cells. Our findings are an important step toward manipulating somatic human cells to
generate an unlimited supply of patient-specific pluripotent stem cells. In the future, the use of defined factors to change cell fate may
be the key to routine nuclear reprogramming of human somatic cells.
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